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PAYLOAD FLIGHT HAZARD REPORT a. NO: AMS-02-F09 

b. PAYLOAD Alpha Magnetic Spectrometer-02 (AMS-02) c. PHASE: II 

d.  SUBSYSTEM: Radiation e. HAZARD GROUP: Radiation, Injury/Illness f. DATE: May 22, 2006 

i. HAZARD CATASTROPHIC X 
g.  HAZARD TITLE: Exposure of the Crew to Excessive Ionizing Radiation 

CATEGORY: CRITICAL  

h.  APPLICABLE SAFETY REQUIREMENTS: NSTS 1700.7B and ISS Addendum, paragraphs: 200.2, 212.1 

j.  DESCRIPTION OF HAZARD: 

 

Crewmember injury/illness due to exposure to ionizing radiation sources.  AMS-02 utilizes 

radioactive materials within the TRD’s four chambered calibration tube, each chamber utilizing 

0.2 µCi of Fe
55

.  The AMS-02 does not contain any ionizing radiation generators.  While the 

AMS-02 does interact with the natural background radiation of the space environment, it does not 
adversely modify that environment. 

 

 

k. CAUSES 

(list) 

 

 

1.  Presence of ionizing radiation within crew accessible environments. 

 

 

 

 o.  APPROVAL PAYLOAD ORGANIZATION SSP/ISS 

  PHASE I   

  PHASE II   

  PHASE III   
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PAYLOAD FLIGHT HAZARD REPORT a. NO: AMS-02-F09 

b. PAYLOAD Alpha Magnetic Spectrometer-02 (AMS-02) c. PHASE: II 

l. HAZARD CONTROL (CONTROL), m. SAFETY VERIFICATION METHODS (SVM), n. STATUS OF VERIFICATIONS (STATUS) 
OPS 

CONTROL 

1.  CAUSE:  Presence of ionizing radiation within crew accessible environments.  

1.1 CONTROL:  AMS-02 has selected Fe
55

 in the form of Iron Citrate to provide the requisite ionizing radiation within the 
TRD calibration chambers.  The significant radiation of Fe

55
 consists of x-rays in the 5.89 keV range.  The half-life of Fe

55
 

is approximately 2.73 years.  The calibration tube of the TRD will be confirmed to utilize only Fe
55

 as the radiation source. 

 1.1.1 SVM:  Confirmation that manufacturer of the TRD calibration tube utilized Fe
55

 as the ionizing radiation 

source material. 

 1.1.1 STATUS:  Open. 

 

1.2 CONTROL:  The quantity of Fe
55

 to be used for each calibration tube chamber will be such that the radioactive source 

will be limited to not more than 0.3 µCi for a total Fe
55

 (Iron Citrate) radioactivity level of 1.2 µCi  (See Attached JSC 
Form 44) 

 1.2.1 SVM:  Radioactive material deposition procedure. 

 1.2.2 SVM:  Radiological Survey after procedure. 

 1.2.3 SVM:  Approval of AMS-02 Form 44. 

 1.2.1 STATUS:  Open 

 1.2.2 STATUS:  Open 

 1.2.3 STATUS:  Closed.  SRAG Ionizing Radiation Source Review Response ID 2005-002, “Assessment of Crew 
Risk from Exposure to Radioactive Material/Radiation Producing Equipment,” dated 02/22/2006.  JSC Radiation 

Constraint Panel/Radioactive Payloads Working Group (RCP/RPWG).   

 

1.3 CONTROL:  The calibration tubes are designed as pressurized components (see HR AMS-02-F05 for qualification of 
pressurize component characteristics) and the Iron Citrate (solid, Fe

55
) is attached to the stainless steel cavity within the 

Monitor Tube structure.  Iron citrate is introduced to the interior of the calibration tubes as a solution and the iron is 
deposited to the walls, forming a thin, well secured layer of iron bonded to the steel. 

 1.3.1 SVM:  Review of processing procedures. 

 1.3.2 SVM:  Inspection of flight calibration tubes/wipe test to verify retention of radioactive iron within tubes. 
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PAYLOAD FLIGHT HAZARD REPORT a. NO: AMS-02-F09 

b. PAYLOAD Alpha Magnetic Spectrometer-02 (AMS-02) c. PHASE: II 

 1.3.1 STATUS:  Open 

 1.3.2 STATUS:  Open 

1.4 CONTROL:  The thickness of the calibration tube attenuates the radioactivity to undetectable levels.  The stainless steel 

construction is sufficiently thick to preclude the penetration of the 5.89keV x-ray radiation from the Fe
55

 source.   

 1.4.1 SVM:  Direct measurement of radiation emissions of TRD calibration tube will confirm no emissions. 

 1.4.1 STATUS:  Open 

 

Note:  The AMS-02 will be tested and calibrated by use of particle beams directed at the science instruments.  These beams 
can not leave a residual radioactivity in the materials of construction of the AMS-02. 
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ACRONYMS 

AMS-02 – Alpha Magnetic Spectrometer 02 mCi – milli Curies 

TRD – Transition Radiation Detector est – estimate 

µCi – micro Curies CERN – (originally - Conseil Européen pour la Recherche 

Nucléaire) Officially European Organization for Nuclear Research 

Fe
55

, Fe-55 – Iron 55 isotope MPPF –  

keV – kilo electron Volts ETH Zurich –  

SVM – Safety Verification Method  
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Location of Monitor Tubes in Box C of TRD Gas System Design 

 

 


